Testis and ovary express the gene for the ketogenic mitochondrial 3-hydroxy-3-methylglutaryl-CoA synthase.
Ketogenesis has been thought to occur exclusively in the mitochondrial compartment of liver cells. After analysis of five different rat tissues, it was shown that the gene for mitochondrial 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) synthase, one of the major control points in the pathway (1992. Casals et al. Biochem. J. 283: 261-264) was expressed only in liver (1990. Ayté et al. Proc. Natl. Acad. Sci. USA. 87: 3874-3878). However, exhaustive analysis of organs and tissues has shown that, in addition to liver cells, testis and ovary express this committed gene in levels similar to those of liver, not only as mRNAs but also as immunodetectable mitochondrial HMG-CoA synthase protein. Immunocytochemical studies locate the mitochondrial HMG-CoA synthase protein in Leydig cells, theca interna cells of ovarian follicle, corpus luteum cells of ruptured ovarian follicle, and epidermal cells of the oviduct. The development of gonadal function appears to be accompanied by mitochondrial HMG-CoA synthase gene expression, as hypophysectomy reduces the expression pattern in gonads. Changes induced in mitochondrial HMG-CoA synthase levels after the depletion of lipoprotein levels in blood closely mimic those of the cholesterogenic cytosolic HMG-CoA synthase and HMG-CoA reductase. These results suggest that mitochondrial HMG-CoA synthase could perform a function similar to that of cytosolic HMG-CoA synthase in de novo cholesterogenesis in gonads, at variance with its ketogenic role in liver.